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the precise mechanism of this dependence is not known, the affected
individuals recover rapidly after treatment with nitroglycerin.

Toxic Effects in Humans: N-Nitroso Compounds

The literature contains only a few reports of fatalities
resulting from exposure to nitrosamines. In two of the earliest
reports, occupational exposure to NDMA resulted in acute liver
necrosis, which later developed into cirrhosis. In one case,
death resulted from the exposure (Barnes and Magee, 1954; Freund,
1937). In a more recent report, criminal poisoning was proven
(Fussgaenger and Ditschuneit, 1980). The victim had apparently
been fed repeated doses of NDMA over many months and ultimately
died of hepatic decompensation and cirrhosis. An autopsy of the
liver showed fibrosis and hyperplastic nodules (cirrhosis). In
another incident where NDMA poisoning was suspected as a cause
of death, the liver from the victim was subjected to DNA analysis
(Herron and Shank, 1980). Very high levels of methylated DNA
adducts (0"-methylguanine and 7-methylguanine) known to result
from exposure to NDMA were found in the hepatic DNA from this
person, but were absent from the liver and kidneys of the patients
who had died from other causes. Based on the known rate of in
vitro metabolism of nitrosamines by the human liver, the authors
speculated that the victim had been exposed to 20 mg or more of
NDMA per kilogram of body weight.

Toxic Effects in Other Species; Nitrate and Nitrite

Turner and Kienholz (1972) and Emerick (1974) have reviewed
nitrate-nitrite toxicity in livestock and other animals. Although
the toxic effect of most agents is similar in various species, in-
cluding humans, there appear to be large differences in the effective
dose of the agent required to produce these effects among species.
In general, ruminants are much more susceptible to the toxic effect
of nitrate than are nonruminants, probably because of the longer
retention and greater opportunity for bacterial reduction in the
rumen. For example, the lethal dose of nitrate in pigs is 300 mg/kg
body weight, a level that is approximately 4 times greater than the
lethal dose in ruminants (Gwatkin and Plummer, 1946).

Tolerance to nitrate has been induced experimentally in animals.
In one extreme example, lambs weighing 32 kg were adapted to increas-
ing levels of potassium nitrate and were able to consume rations
containing 1.28% of the compound without showing any obvious ill
effects (Sokolowski et al., 1960).